Dose-response and time-response biochemical and histological study of potassium dichromate-induced nephrotoxicity in the rat.
This study provides quantitative toxicological data on potassium dichromate-induced renal damage and considers the possible difficulties arising from the non-invasive in vivo assessment of renal damage, with particular attention to enzymuria. Renal damage induced in male Wistar rats by single sc injections of potassium dichromate was assessed 52 to 72 hr after doses ranging from 3 to 20 mg potassium dichromate/kg body weight and throughout a 9-day period following a dose of 20 mg potassium dichromate/kg. The earliest and most sensitive non-invasive functional change in the dose-response and time-response studies was an elevation in the rate of urinary excretion of protein. Evidence of tissue damage was observed with elevations in the urinary excretion rates of the brush border enzymes, gamma-glutamyltransferase, alkaline phosphatase and leucine aminopeptidase, the cytosolic enzymes, aspartate aminotransferase and lactate dehydrogenase and the lysosomal enzyme, N-acetyl-beta-D-glucosaminidase. Such changes occurred as early as the abnormal urinary protein excretion, but returned to control or sub-control values sooner. Urinary brush border enzyme excretion returned to control values within 48 hr following potassium dichromate injection, despite histological and histochemical evidence of extensive renal damage and renal dysfunction. Elevations in plasma aspartate aminotransferase and lactate dehydrogenase levels were observed, but histochemical and isoenzyme studies would be needed to determine the source of these increases. The simplest and most persistent indicators of renal damage were the urinary excretion of protein and N-acetyl-beta-D-glucosaminidase.